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ABSTRACT
In Lake George, the abundance of haplochromines in inshore regions during the day and at night
differs significantly. Puthermore, while by day there are more haplochromines in the lower than the
upper layers, at night these fishes appear to be uniformly distributed throught the water column.
Regions of the lake near river mouths had fewer haplochromines during the wet than the dry season,
while the reverse was true of regions distant form the river mouths. Possible causes of these
movements are discussed.
8.5 - 9.5 (VINER, 1969), and supports a
perennially dense algal crop 80% ofthe biomass
of which is made up of blue-green algae,
Cyanophyceae. The algae reduce light
penetration into the lake, the euphotic zone
being about 70 cm (GANF, 1969).
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INTRODUCTION
Lake George (Fig. 1) is a shallow eutrophic
equatorial lake situated in Western Uganda, in
the western branch ofthe African Rift valley.
The annual rainfall in this region, which falls
chiefly in April and October, is 82 cm per
annum.
Most of the inflow comes from the snow
capped Rwenzori mountains which receive an
annual rainfall of ca 200 cm.
Contributions ofmeltwater from the snow are
enhanced in the warmer dry seasons, thus
reducing the seasonal range offluctuation by
increasing the otherwise low dry season flow
(VINER and SMITH, 1973). The water from
the mountains an<!the rift wall enters the lake
by several rivers, the most importantbeing the
Rukoki/Kamulikwezi, Sebwe, Mubuku,
Nsonge, Mpanga and Buhindagi. The 36 km
long and lkm wide Kazinga channel is the
lake's only outflow draining into LakeEdward.
The water of Lake George has a pH range of
Pig. I. Sites sampled in the study.:
Offshore sites - 4 and 7.
Inshore sites - G, H, L, X, Y.
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T r a w l i n g w a s d o n e 1 0 0 - 2 0 0 m f r o m t h e
s h o r e i n T u f m a c b a y a t 2 h o u r s ' i n t e r v a l s .
T h e t r a w l w h i c h w a s o n l y 1 m d e e p a n d w a s
f l o a t e d a t t h e s u r f a c e , w a s f i s h i n g a d e p t h o f
1 m b e l o w t h e s u r f a c e . T h e s a m p l e s o b t a i n e d
b y d a y c o n t a i n e d f e w e r G . a n g u s t i f r o n s t h a n
t h o s e i n s a m p l e s o b t a i n e d a t n i g h t ( F i g . 2 ) .
A l t h o u g h t h e n u m o e r s o f t h e p h y t o p l a n k t o n
f e e d e r , E . n i g r i p i n n i s v a r i e d i n a s i m i l a r
w a y t o t h o s e o f G . a n g u s t i f r o n s b y d a y t h e
s a m p l e s c o n t a i n e d m o r e E . n i g r i p i n n i s t h a n
G . a n g u s t i f r o n s . T h e n u m b e r s o f E .
n i g r i p i n n i s c a u g h t i n t h e m o r n i n g w e r e h i g h
b u t d e c r e a s e d g r a d u a l l y u n t i l m i d - d a y w h e n
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a n g u s t i f r o n s a n d E . n i g r i p i n n i s i n I h
m i n u t e t r a w l s a m p ' l e s b t a i n e d a b o u t 1 0 0 m
f r o m s h o r e i n T u f m a c b a y . V a r i a t i o n i n
e u p h o t i c d e p t h r e c o r d e d a t a m i d - l a k e s i t e .
( G A N F . 1 9 6 9 ) .
A t l e a s t 3 2 s p e c i e s o f f i s h o c c u r i n L a k e
G e o r g e , 1 7 o f w h i c h b e l o n g t o t h e
h a p l o c h r o m i n e s p e c i e s f l o c k . T w o o f t h e s e
E n t e r o c h r o m i s n i g r i p i n n i s a n d G a u r o c h r o m i s
a n g u s t i f r o n s a r e n u m e r i c a l l y p r e d o m i n a n t .
F o u r s p e c i e s a r e f o u n d i n v i r t u a l l y a l l a r e a s o f
t h e l a k e ; t h e r e s t h a v e r e s t r i c t e d r a n g e s n e a r
t h e s h o r e ( A p p e n d i x ) .
F i s h w e r e c a u g h t f o r t h i s s t u d y w i t h a p u r s e
s e i n e , a b e a m t r a w l a n d m o n o f i l a m e n t n y l o n
n e t s w i t h a s t r e t c h e d m e s h o f 3 0 m m . T h e
p u r s e s e i n e w a s 4 6 m l o n g a n d 9 m d e e p , t h e t o p
4 m b e i n g m a d e o f a 1 0 m m m e s h n e t , a n d t h e
l o w e r o f a 3 0 m m m e s h n e t . T h e b e a m t r a w l
w a s 1 m d e e p a n d 1 0 5 m w i d e , w i t h a 1 0 m m
m e s h ( s t r e t c h e d ) c o d e n d .
M A T E R I A L S A N D M E T H O D S
A s a r e s u l t , t h e c o n c e n t r a t i o n o f o x y g e n a t
t h c s u r f a c e m a y r i s e t o w e l l o v e r 2 0 0 %
s a t u r a t i o n , w h i l e n e a r t h e m u d s u r f a c e i t m a y
r a n g e f r o m 2 0 - 4 0 % s a t u r a t i o n .
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W a t e r t e m p e r a t u r e s r e m a i n h i g h t h r o u g h o u t
t h e y e a r . T h e d e e p e r l a y e r s h a v e a b o u t t h e
s a m e t e m p e r a t u r e a s t h e a i r , 2 3 - 2 5 ° C , b u t t h e
s u r f a c e w a t e r s h e a t u p p r o g r e s s i v e l y d u r i n g
t h e d a y t o b e t w e e n 3 0 a n d 3 3 ° C ( e x c e p t i o n a l l y
t o 3 5 ° C ) , s o t h a t e x t r e m e t h e r m a l s t r a t i f i c a t i o n
r e s u l t s . T h u s t h e v e r t i c a l t e m p e r a t u r e g r a d i e n t
c a n b e u p t o a b o u t l O o C w i t h i n 2 . 4 m . A t
n i g h t s u r f a c e c o o l i n g a n d t h e r e s u l t i n g
c o n v e c t i o n c u r r e n t s , s o m e t i m e s a s s i s t e d b y
b r e e z e s , c a u s e s m i x i n g o f t h e l a k e t h r o u g h o u t
t h e w a t e r c o l u m n ( V I N E R a n d S M I T H 1 9 7 3 ) .
U n d e r c o n d i t i o n s o f c o m p l e t e m i x i n g
t e m p e r a t u r e s r a n g e b e t w e e n 2 5 a n d 2 6 ° C
( D U N N e t ' a l , 1 9 6 9 ) .
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The numl!er of fish caught in surface and bottom set 30 mID mesh (stretched) monofIlament nylon
nets. Nets set at 0900 hours and lifted at 1430 hours local time, on 29th May, 1971.
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(Fig. 2).
Furthermore the mid-day samples contained
proportionally more young than in the
morning and evening samples so that the
mean weight ofE. nigripinnis in the samples
varied in a way similar to that ofnumbers. To
test whether these changes were a result of
some adult moving towards the bottom water
layers by day, two 30 mm mesh (stretched)
monofilament nylon nets 1.25m deep were
set in Tafmac bay one at the surface and the
other at the bottom but in adjacent positions.
These were lifted at two hour intervals for 24
hours. By day, more haplochromines were
caught in the net set at the bottom than in the
one set at the surface (Fig.3). In the euphotic
zone, the surface set net caught very few
haplochromines. This suggets that the
majority of these fish were present in the
aphotic zone. Similar results were obtained
from Site X (Table 1). The obvious conclusion
is that some of these fishes move downwards
by day.
Table. 1
Daily movements towards the shore
In May 1971,31 trawl samples were obtained
at dusk and at dawn from Site X. The water
in this region is only 1.0 - 1.5m deep and the
trawl caught fish from virtually the whole
water column. As the light intensity decreased
at dusk there was a rise in catches of
haplochromines but as the light intensity
increased at dawn, there was a corresponding
fall in catches. Data from Tufmac Bay show
similar trends (Fig. 2). Similar results were
obtained in experiments where a spirally
operated seine used atSite Y (DUNN, 1972).
On the basis ofhis and the present experiments,
it would appear that haplochromines increase
and decrease in abundance at dusk and dawn
respectively in all shallow regions oflhe lake.
In the samples from gill-nets at the bottom and
the surface in Tufmac Bay,'there was a rise in
catches only at dusk and dawn (Fig.3),
indicating increased activity ,ofhaplochromines
at these times. These facts suggest movement
of fishes in and out of the shallow regions at
dusk and dawn.
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Sites Species No. of Fish in No. ofFish in
Surface net Bottom net
x E. angustifrons 61 117
E. nigripinnis 16 22
300m north of E. angustifrons 3 102
site x E. nigripinnis 4 26
Total 84 267
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offshore regions do not take part in this
movement towards the shore.
On moonlit night, the fish trawled were fewer
and represented fewer species than on dark or
cloudy nights. This suggests that bright
moonlight may have some inhibitory effect
on the movement of haplochromines.
At the two offshore sites, the relatively large
differences between the mean biomass figures
obtained between Octobet and December 1971
are likely to have been due to a faulty method
of choosing positions from which to obtain
replicate catches, which was later corrected.
Since the variation between replicate samples
is large, giving a standard error of± 0.7 to ±
3.3 g/m2 for Site 7, and ± 0.8 to ± 1.5 g/m2 for
Site 4, the variations in fig. 5 are not
significant.
On the other hand, relatively large change in
biomass and numbers ofhaplochromines were
observed at inshore sites. Thevariationbetween
replicate samples results in a standard error of
±0.6to±5.9g/m2 forSiteG,±0.5to±4.0
g/m2 for Site H, and ± 0.8 to ± 4.7 g/m2 for Site
L. Taking the highest values ofstandard error,
it can be seen from Fig. 5 that the differences
between the highest and lowest mean biomass
figures is significant (p < 0.01) for all the
The study period included one dry and two wet
seasons, and sampling was done once or twice
a month. On each sampling trip, using a purse
seine, 3 to 5 samples were obtained from each
ofthe five sites. 213 samples were collected in
all.
Attention was paid to seasonal changes in
numbers, biomass and population structure
ofhaplochromines in different regions of the
lake. This study was carried out at two open
lake sites (4 and 7)and three inshore sites (G,
H, and L). Site L is close to Site X where a
similar study was carried out by DUNN
(1972) using gillnets, and his results are used
for comparison.
Seasonal Movements
The number of fish of the less abundant
haplochromine species from purse seine
samples obtained from two sites.
The above data indicate that G. angustifrons,
E. nigripinnis and Y. pappenheimi move
towards the shore at dusk. However, some
inshore species of haplochomines seem to
migrate in the opposite direction. At night,
\
Astatotilapia aeneocolor, A. elegans,
Haplochromis limax, Psammochromis
schubotzi, A. schuboziellus, Lipochromis
taurinus and several others were frequently
caught in a region 50 - 400 m from the shore.
Figures for the rarer species with a lakewide
distribution are difficult to interprete due to
the insufficient sample size of specimens
(Table 2). In day samples at Site L, the
number of specimens per 5 samples varied
between 1and 5 for Yssichromispappenheimi,
and between 28 and 78 for E. squamipinnis.
Table 2.
Site Species Day Night
L E. squamipinnis 36 36
Y: pappenheimi 44 44
7 E. squamipinnis 2 5
Y. pappenheimi 3 2
Distance
f""" Shore
Enterochromis nigripinnis
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by day and by night from
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Another factor which may have an effect on
the vertical distribution ofhaplochromines in
lake George is oxygen concetration. The
high concetration of oxygen is a result of
photosynthesis. The effect of this super-
saturation on haplochromines is not known. In
the literature, there areconflicting reports on
the effect of such super-saturation in fishes .
Whereas the death of fish in a Wisconsin
lake (WOODBURY, 1942 ), in ponds
supersaturated as a result of photosynthesis,
deeper around midday (Fig. 2). By moving
downwards as the eutrophic zone deepens,
haplochromines avoid this brightly lit region.
As the deeper water is almost permanently
well oxygenated as a result of daily mixing,
it is possible for them to live near the bottom,
feed and reproduce there.
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DISCUSSION
The depth of the eutrophic zone in lake
George varies throughout the day as a result
of changes in incident radiation. Light
penetration also depends on the distribution
of particular matter, especially algae and
other material. Thus the eutrophic zone is
shallow in the morning and evening and
Pig. 6. Variation in numbers of Enterochromis nigripinnis in seine samples obtained from site G between
October 1971 and June 1972. .
However, at Site L. the changes in numbersof
haplochromines were in reverse to those of
samples obtained from Site G. It may be that
these fishes move to the region around Site L.
during the wet season and away during the dry
season. This suggestion is supported by
similar observ31ions which were noted by
DUNN ( 1972 ) at Site X which is near Site
L.
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a n d i n f i s h c o n t a i n e r s f i t t e d w i t h o x y g e n a t e d
a p p a r a t u s ( M A N N , 1 9 5 2 ; H A R N I S H , 1 9 5 1 ;
S C H A E P E R C L A U S , 1 9 5 4 ) w a s a t t r i b u t e d
t o o x y g e n s u p e r s a t u r a t i o n , u p t o 3 2 % i n
s o m e c a s e s , l a b o l a t o r y t e s t s o n f i s h i n a q u a r i a
d i d n o t p r o d u c e a n y i l l e f f e c t s , e v e n w h e n t h e
s a t u r a t i o n w a s r a i s e d t o 3 0 0 % ( " W I E B E a n d
M c G A V O C K , 1 9 3 2 ) . I n a n y c a s e , e v e n i f
s u p e r s a t u r a t i o n h a d n o a d v e r s e e f f e c t s o n
h a p l o c h r o m i n e s , t h e y c o u l d p r e f e r t h e l o w e r
o x y g e n c o n c e n t r a t i o n i n t h e a p h o t i c z o n e .
S i m i l a r l y , t h e y p r e f e r t h e l o w e r p H b e l o w t h e
e u p h o t i c z o n e t o t h a t i n t h e e u p h o t i c z o n e .
F u r t h e r m o r e i t f a c t o r s u c h a s t e m p e r a t u r e
m a y h a v e a p r o f o u n d e f f e c t o n t h e f i s h ' s
p h y s i o l o g y . D u r i n g t h e d a y w h e n t h e t h e r m a l
s t r a t i f i c a t i o n d e v e l o p s , t h e h i g h s u r f a c e
t e m p e r a t u r e o f 3 0 " - 3 3 ° C r a i s e s t h e r e s p i r a t o r y
r a t e o f t h e f i s h , a n d c a u s e s t h e m t o e x p e n d m o r e
e n e r g y t h a n t h e y w o u l d i n t h e a p h o t i c z o n e .
A l t h o u g h t h e v e r t i c a l m o v e m e n t s m a y b e
s t i m u l a t e d b y c h a n g e s i n p h y s i c a l - c h e m i c a l
f a c t o f . ' ) , t h e r e app~ars t o b e n o e v i d e n c e a t
p r e s e n t t h a t t h e s a m e f a c t o r s a r e t h e c a u s e f o r
t h e m o v e m e n t t o w a r d s a n d a w a y f r o m t h e
s h o r e a t d u s k a n d d a w n .
D u s k a n d d a w n t r a w l i n g a t S i t e X r e v e a l e d
t h a t r a p i d c h a n g e s i n t h e n u m b e r s o f
h a p l o c h r o m i n e s w e r e s y n c h r o n i s e d w i t h
c h a n g e s i n l i g h t i n t e n s i t y , a n d t o o k p l a c e
b e t w e e n 1 9 0 0 a n d 2 0 0 0 h o u r s , a n d b e t w e e n
0 6 0 0 a n d 0 7 0 0 h o u r s . O n m o o n l i t n i g h t s t h e
n u m b e r o f h a p l o c h r o m i n e s t h a t m o v e d
t o w a r d s t h e s h o r e w a s l o w e r t h a n o n d a r k
n i g h t s . T h i s s u g g e s t s t h a t t h e y c a n d e t e c t l o w
i l l u m i n a t i o n s .
• F r o m M a c a n , 1 9 6 9 .
T h e r a p i d c h a n g e i n l i g h t i n t e n s i t y a t d u s k
a n d d a w n p r o b a b l y i s t h e s i g n a l f o r t h e s t a r t
o f t h e m o v e m e n t . H o w e v e r t h e c a u s e f o r t h e
m o v e m e n t i s n o t k n o w n . I t m a y b e r e l a t e d t o
s h o a l i n g a c t i v i t y . A l t e r n a t i v e l y , s i n c e G .
a n g u s t i f r o n s ( D U N N , 1 9 7 2 ) a n d E .
n i g r i p i n n i s ( M O R I A R T Y a n d M O R I A R T Y ,
1 9 7 3 ) a n d p o s s i b l y o t h e r h a p l o c h r o m i n e s t o o
f e e d m o r e i n t e n s i v e l y b y d a y t h a n a t n i g h t , t h i s
m o v e m e n t m a y b e a s i m p l e f o r m o f h o m i n g
b e h a v i o u r w h i c h t h e y p e r f o m a f t e r a d a y s
f o r a g i n g i s o v e r , a n d r e t u r n t o a r e g i o n w h e r e
t h e y p r e f e r t o s p e n d t h e n i g h t .
S i m i l a r d a w n a n d d a s k m o v e m e n t s o f f i s h
h a v e b e e n o b s e r v e d i n o t h e r l a k e s . I n l a k e
K a r i b a f i s h m o v e t o c o v e s a t d u s k a n d a w a y
f r o m t h e m a t d a w n ( B A L O N , 1 9 7 2 ) .
T h e c a u s e s o f s e a s o n a l m o v e m e n t s o f
h a p l o c h r o m i n e s c a n p r o b a b l y b e e x p l a i n e d b y
n o t i n g t h e t i m e a t w h i c h m i g r a t i o n o c c u r s a s
w e l l a s t h e c o n d i t i o n s p r e v a i l i n g i n t h e p a r t i c u l a r
r e g i o n . A d d i t i o n a l i n f o r m a t i o n i s p r o v i d e d b y
t h e r e s u l t s o f t h e g e n e r a l s u r v e y o f f i s h
d i s t r i b u t i o n i n G w a h a b a ( 1 9 7 5 ) . I n t h i s s u r v e y ,
i t w a s o b s e r v e d t h a t d i l u t i o n o f t h e p l a n k t o n
b y r i v e r i n e w a t e r f r o m R i v e r N s o n g e p r o b a b l y
c a u s e d a r e d u c t i o n i n n u m b e r s o f
h a p l o c h r o m i n e s n e a r t h e r i v e r m o u t h . H e r e
s c a c i t y o f f i s h e s s e e m s t o b e r e l a t e d t o t h e l o w
d e n s i t y o f a l g a e , r e s u l t i n g a l s o i n t h e i n c r e a s e d
t r a n s p a r e n c y o f w a t e r . P e r h a p s t e m p e r a t u r e
t o o i s i n v o l v e d . I t i s l i k e l y t h a t a l l t h e s e f a c t o r s
c o m b i n e d m a y b e t h e c a u s e o f s e a s o n a l
m o v e m e n t s o f h a p l o c h r o m i n e s . D u r i n g t h e
w e t s e a s o n , r i v e r s f l o w i n t o L a k e G e o r g e a l l -
r o u n d t h e n o r t h e r n , e a s t e r n a n d s o u t h e r n
r e g i o n s . O n l y t h e w e s t e r n s h o r e i s n o t a f f e c t e d
b y t h i s w a t e r . T h e a f f e c t e d a r e a i s l a r g e , a n d
a m o v e m e n t o f
h a p l o c h r o m i n e s
f o r t h e r i s e i n a b t
u n a f f f e c t e d w e s 1
a n d X a r e s i t u a t l
T h e d r y s e a s o n ,
l a k e , h a p l o c h r o n
r i v e r s . H o w e v e r ,
a t S i t e H , w h e r e I
a t t h e b e g i n n i n g c
m i d d l e o f t h e s a r
T h i s d i f f e r e n c e i l
b e c a u s e d b y d i f f c
w a t e r o f t h e R u l
W a t e r f l o w i n g f r ,
r e g i o n o f S i t e H U i
i s i n t e n s i f i e d a t t h c
L a t e r i n t h e w e t
d a r k b r o w n a l m c
m i d d l e o f t h e w e I
h a s t h i s d a r k b
t r a n s p a r e n t t h a n
b e g i n n i n g o f t h e ,
o f t h e w e t s e a s o n ,
f r o m S i t e H w h c
a n d t h e t r a n s p a r e l
L a t e r o n w h e n
r e d u c e d b y d a r k
t h i s a r e a . T h i s i s
a t S i t e G w h e r e t l
r i v e r , t h o u g h i l
d u r i n g t h e w e t s c
c o l o u r u n t i l t h e
w h e n i t t u r n s C
h a p l o c h r o m i n e s
o f t h e w e t seas~
w h e n t h e w a t e r
p l a n k t o n i s r n o
I f a t t h ebegi~
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light intensity at dusk
the signal for the start
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'no It may be related to
ternatively, since G.
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TY and MORIARTY,
er haplochromines too
yday than at night, this
mple form of homing
perfom after a days
:turn to a region where
:night.
k movements of fish
I other lakes. In lake
'ves at dusk and away
.LON,1972).
mal movements of
Ibably beexplained by
h migration occurs as
vailing inthe particular
mation is provided by
eral survey of fish
(1975). In this survey,
L1tion ofthe plankton
iver Nsongeprobably
I in numbers of
e river mouth. Here
•be related to the low
~ also in the increased
>erhaps temperature
rthat all these factors
cause of seasonal
omines. During the
Ito Lake George all-
stern and southern
shoreisnotaffected
~d area is large, and
a movement of part of the population of
haplochromines from it may be responsible
for the rise in abundance ofthese fishes in the
unafffected western region (where Sites L
and X are situated).
The dry season, when less water enters the
lake, haplochromines move back closer to the
rivers. However, anexception is the m(')vement
at Site H, where haplochromines move away
at the beginning ofthe wet season, but by the
middle of the same season, they move back.
This difference in the time ofmovement may
be caused by difference in the transparency of
water of the Rukoki and Buhindagi rivers.
Water flowing from the Rukoki river into the
regionofSiteH is lightbrown, and this colour
is intensified at thebeginning ofthe wet season.
Later in the wet season it darkens until it is
dark brown almost black. Therefore, by the
middle ofthe wet season, the water at Site H
has this dark brown co)our, and is less
transparent than that which is present at the
beginning ofthe wet season. At thebeginning
ofthe wet season, haplochromines move away
from Site H when plankton become diluted
and the transparency ofthe water is increased.
Later on when the transparency has been
reduced by dark brown water, they return to
this area. This is in contrast with the situation
at Site G where the water from the Buhindagi
river, though it has diluted the plankton
during the wet season, retains its light-green
colour until the middle of the wet season
when it turns only slightly brown. Here,
haplochromines move away at the beginning
ofthe wet season and dlove back at the end
when the water has a lower transparency and
plankton is more concentrated.
Ifat the beginning ofthe wet season, the low
density of the algae at Sites H and G is the
cause for emigration of the phtoplankton
feeder H. nigripinnis, thenthese fishes would,
probably return to these sites at the end ofthe
wet season when algae are more concentrated.
On the contrary, at Site H, E. nigripinnis
return in the middle of the wet season when
the density of algae is still low. It is possible
that this movement is related to the changes
is water transparency. E. nigripinnis moves
away from both sites at the beginning of the
wet season when the water has a relatively
high transparency, and back to Site H in the
middle ofthe wet season and Site G at the end
of the wet season when the transpaency is
lower.
The effect ofriverine water onthe numbers of
benthic insect larvae, which are the food of
G. angustifrons and.· several inshore
haplochromines is not known. But since the
timing of the movement of these species is
similar to that ofE. nigripinnus, it is possible
that they too move as a result oftransparency
changes. Ittherefore seems thathaplochromines
makethese movements to avoid the brightly lit
regions ofthe lake.
ACKNOWLEDGEMENTS
I am grateful to the Royal Society of London
and the German Students Exchange Service
(D. A.A.D) for providing funds for this study.
My sincere thanks are also due to fellow
members emeritus of the IBP/Royal Society
Team for their assistance in the work, and to
Dr. P.H. Greenwood for identifying the
material and for useful disscussions. Dr. G.
Fryer read the manuscript and his criticism
is gratefully acknowledged.
1 1 8 J . J . G W A H A B A
, I
" 1
iI )
~ I I
I
!
. ,
R E F E R E N C E S .
B a l o n . E . K . ( 1 9 7 2 ) . P o s s i b l e f i s h s t o c k s i z e
a s s e s s m e n t a n d a v a i l a b l e p r o d u c t i o n
s u r v e y a s d e v e l o p e d o n L a k e K a r i b a .
A f r . J . T r o p . H y d r o b i o l . F i s h . 2 : 4 5 - 7 3 .
,
D u n n . I . G . ( 1 9 7 2 ) . E c o l o g i c a l s t u d i e s o n
t h e f i s h o f L a k e G e o r g e . U g a n d a : w i t h
p a r t i c u l a r r e f e r e n c e t o t h e c i c h l i d g e n u s
H a p l o c h r o m i s . P h . D . t h e s i s . U n i v e r s i t y
o f L o n d o n :
D u n n . I . G . • B u r g i s . M . J . • G a n f . G . G . •
M c G o w a n . L . M . a n d V i n e r . A . B .
( 1 9 6 9 ) . L a k e G e o r g e . U g a n d a : A
l i m n o l o g i c a l s u r v e y . V e r h . I n t e r n a l .
V e r e i n . L i m n o l . 1 7 : 2 8 4 - 2 8 8 .
G a n f . G . G , . ( 1 9 6 9 ) . P h y s i o l o g i c a l a n d
e c o l o g i . c a l a s p e c t s o f t h e p h y t o p l a n k t o n
o f l a k e G e o r g e . u g a n d a . P h . D . t h e s i s .
U n i v e r s i t y o f L a n c a s t e r . U . K .
. G r e e n w o o d . P . H . ( 1 9 7 3 ) . A r e v i s i o n o f
H a p l o c h r o m i s a n d r e l a t e d s p e c i e s
( P i s c e s : C i c h i l i d a e ) f r o m L a k e G e o r g e .
U g a n d a . B u l l . B r i t . M u s . ( N a t . H i s t . )
2 0 0 1 . 2 5 : 1 4 1 - 2 4 2 .
G w a h a b a . J . J . ( 1 9 7 5 ) . T h e d i s t r i b u t i o n ,
p o p u l a t i o n d e n s i t y a n d b i o m a s s o f f i s h
i n a n e q u a t o r i a l l a k e , l a k e G e o r g e .
U g a n d a . P r o c . R . S o c . L o n d . B 1 9 0 :
3 9 3 - 4 1 4 .
M a c a n . T . T . ( 1 9 6 9 ) . F r e s h w a t e r e c o l o g y .
L o n g m a n G r o u p L t d . • L o n d o n . 2 0 4 p .
M o r i a r t y . C . M a n d M o r i a r t y . D J . W . ( 1 9 7 3 ) .
Q u a n t i t a t i v e e s t i m a t i o n o f t h e d a i l y
i n g e s t i o n o f p h y t o p l a n k t o n b y T i l a p i a
n i l o t i c a a n d H a p l o c h r o m i s n i g r i p i n n i s
i n L a k e G e o r g e . U g a n d a . J . 2 0 0 1 . ,
L o n d . 1 7 1 : 1 5 - 2 3 .
V i n e r . A . B . ( 1 9 6 9 ) . T h e c h e m i s t r y o f t h e
w a t e r o f l a k e G e o r g e . U g a n d a . V e r h .
I n t e r n t . V e r e i n . L i m n o l . 1 7 : 2 8 9 - 2 9 6 .
V i n n e r . A . B . a n d S m i t h . I . R . ( 1 9 7 3 ) .
G e o g r a p h i c a l . h i s t o r i c a l a n d
p h y s i c a l a s p e c t s o f L a k e G e o r g e . P r o c .
R . S o c . L o n d . B . 1 8 4 : 2 3 5 - 2 7 0 .
A p p e n d i x : R e g i
G e o r
S p e c i e s
G a u r o c h r o m i s a n
E n t e r o c h r o m i s n i
Y s s c h r o m i s p a p p
H a r p a g o . c h r o m i s
A s t a t r t i l a p i a e l e i
P s a m m o c h r o m i s
A s t a t o t i l a p i a s c h £
A s t a t o t i l a p i a m a c
A s t a t o t i l a p i a a e m
H a p l o c h r o m i s l i m
L a b r o c h r o m i s m y
L i p o c h r o m i s t a u n
S c h u b o t z i a e d u a n
A s t a t o t i l a p i a e r e g
P a r a l a b i d o c h r o m
A s t a t o t i l a p i a n u b i
T h o r a c o c h r o m i s p
I
* O n l y t h e m a i n i~
( 1 9 7 3 ) .
HAPLOCHROMINE MOVEMENTS 119
242.
75). The distribution,
ity and biomass of fish
11 lake, lake George,
:. R. Soc. Lond. B 190:
. Fresh water ecology.
) Ltd., London. 204 p.
[oriarty, D.J.W. (1973).
timation of the daily
"roplankton by Tilapia
rplochromis nigripinnis
e, Uganda. J. 2001.,
23.
The chemistry of the
jeorge, Uganda. Verh.
Limnol. 17: 289 - 296.
Smith, I.R. (1973).
istorical and
of Lake George. Proc.
. 184: 235 - 270.
Appendix: Regions inhabited by, and food preferences of Haplochromis species in Lake
George.
Species Region *Food
Gaurochromis angustifrons Whole lake Insect larvae
Enterochromis nigripinnis " algae
Ysschromis pappeniheimi " Zooplankton
Harpago.chromis squamipinnis " Small fish
Astatptilapia elegans Inshore Insect larvae
Psammochromis schubotzi " "
Astatotilapia schubotziella " "
Astatotilapia maeropsoides " "
Astatotilapia aeneocolor " Detritus
Haplochromis limax " Aufwuchs
Labrochromis mylodon " Molluscs
Lipochromis taurinus " Eggs, embryos
and other fish
Schubotzia eduardiana " Scales
Astatotilapia eregosoma " Algae?
Paralabidochromis labiatus " Unknown
Astatotilapia nubila " "
Thoracochromis petronius Rocky shores Insect larvae
•
*Only the main items offood are presented. Information from DUnn (1972) and Greenwood
(1973).
